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DU A 8 I B T S RO S 50
1.2 H&HWwAZE

i WTW 2S00 & (00 DO pH , A6 I8 T L A7 CORP) .3 7K 281 F 10 5T o5 22 B0 2 .
fn O BB 1 000 pem DA 50K 50 2R FH 7R SCIOEHRL AL Mastersizer 3000 52 hr 42 43 A o AR 9 [ i L 3
FHE T AR E IR R 20 (Udden-Wentworth) IR 23 90 5 817 04T 73 9 R KT 85 5 100 H i 5 5 &
A CTNO W E R HEL IR (HT 717-2014) , S8 CTP) W 5% FH 8005 — 80 86 P 40 6t 28 (HJ 632-2011), A
HLER (TOCfd Il TOC/ TN 3 Hr A% (7 [ B 52 MultiN/C 31000 U5 KA H TN, TP (10 % 43 51 5% F 6l v 1ot
T PR T i — 8 A4 66 B (GB 11893 —89) L AR £ 43 6 G FE ¥ (GB 11893 —89).

BRI BB BHORK A B R H AR 10 cm, 5 60 cm MBI EES B 25 8% A5 4 B N2 A 10 em JERERE, UY
REZMEEAN A5 LEB TKGEE EEIR 25.0 CTHTEHEERFIE. 45 d NEE LEMTZE&R
25 mLZKFEIN 2 20 B 7 et IBORE B a0 X OB RE T I A Bl s DR FE 0 IR R A R AR KB L 35 dL AL
B R E T R DL R A,
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KR, NENE ¢ ROV IETORY A W5 (B & (mg/ L)V o RO 2% B BB KRR (mg/(m* « d));
C, FCy A3 5 BBURE 45 RN 05 20 B B B vk 3 (L) 5V, S 55 0 WIRRE A K BRI B (L) 5 €, 95 @ R IBURE )
RBEM TR =1,2,+,n) (mg/L) s A S BEHCTH AR (A7 BL3E 38 A A 48 R 18T B (m®) 52 S BRI ] (D).
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il FH Excel 2007 1 SPSS 22.0 #E4T 8 B MG 14047 . 4l ] Origin 9.1 B HEAT2 A
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] G UK FE R JZ DURPRLAE /N T 1 000 pem B BE 43 A5 45 5L DL BRI S R0 A% 43 A E 22 4E 0.5~200 pm 18
BN, Tk A BGE B 11.75~12.49 pm, T3P EGE B 7.51~14.28 pem. A3 98 (16— 45 42 B 1Y)
RERE S35 58 KA 2 LA 45 B A R 0 RN RD o D T o L ) A v A UKL Hh DUB U R L BN T
63 p B G R Ay AR X b, T A 25 5, TR SR D e Bl 7E 53.0% DL B B R ikZ L 27.0% ~
31.0 %0 s L u B b o5 He ol 82.0 %6, U S (B A0 tb) o i 5.7 % ~14.1%.

] G UK JE U AR ) e AR BEAL A8 A 285 R UL I 26 1 TR & /K R (36,04 £4.19) %, R 2 (0~5.0 cm) &
FIEJZE (15.0~20.0 co). F WU pH (43510 7.50+£0.08,7.27 0,19, 5 v ff 55 5 v, 9 A TR X
WOMANTR 43 2 Z 18] pH {6 T 1 3 25 5, S U BE R B8 19 n 522 T B AR Ak e DB ORP JEH 2 — 194,51 ~
137.70 mV, T ¥ @ T30S . ORP S 7 {E L 28 300 B 58 1 36 J5 1 5 3 15 40 A5 L, B TR B2 38 45 25 ORP &
T B VAR B B X pHL, % KR 22 53/ ORP %5 1] 43 A 22 5 W b
22 BR.E.BEERSMEE

YUY TN {EAE 0.56~1.35 g/kg ZIA],(1.03+0.19) g/kg; TP {H1E 0.55~1.00 g/kg Z [a].(0.78 £+
0.13) g/kg; A HLEK TOC fHFE 4.69~12.35 g/kg Z[A],(8.30+2.07) g/ke. %5 & F+ ¥ o Ji 0 ik J&E 1) 25 [)
A5 R UL 1A HARFE Y & 2ok I ZIUKE T TR Y TOC & T 3 i RV, T S2 i TOC
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T UTAY TN J0T it e B 7 UFT 00 X S2 fi i P v i 9 X0 S3 e i S VS o T2 fie s, T4 e fik; T
SCURUTAR Y TN Tt v B 7K OF A0 2 TN 0 o v 3 3 1] 43 A1 48 39 50, BB UR B A8 A0 iR B 3/ s h R 2 (0~
10 en) PLARH TN W (I & TP B2 (10~20 em) JURRY) TP AR EE & B0 A IR 50 AT TN A
L, T B m EAE S2,S3 Fe Ak s LW VS T1 s, T4 ARk b, T3 TP M & TS0 . 4 5 TP
SIAAETEE T 0~20 em W N &2 F R B 3h B JT W AR ARk TR S3,S4 RIS T1, T2
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B 5~20 cm £ )2 TP & T#/Z0~5 cm.
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Fig. 1 Characteristics of carbon, nitrogen and phosphorus in sediments of Xiangjiaba Reservoir
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XFR)JZUURY) TN, TP fl TOC # 17 Pearson A &4 #7 (Ff £ 1), 45 R ok TN 5§ TOC 2 1 # A1 X%
(r=0.778,P<C0.05) , TN Hl TOC YR EA P [F 1 . B ZAH CHE & TP 5 TOC JE i 3 4 X (- =0.656) ,
TP 5 TN M EMEHEAKG-=0.327), £ TP 5 TN v g HA A KK,
2.4 MARYR.BEEHRKE

T I 1] 5 UK T AL D3 3 A M R A X S2 R 3 U R ISR T3 WL AR W A i 2R A7 2 D9 i 2 B SR A A
R FSR I T LEKE B E 2 Frs. i S2 L KH TN 2846 7E 0.240~0.400 mg/L [A]. LA K
o TN 78 0~25 d B ]2 B iy 3, 0~10 d AL TPl Bk B BE . 10~25 d TN #hng K F 2%,
25~35 d BTG BT FRBES. M T3 LEKHS TNARF T .76 0.055~0.111 mg/L Z [A], TN # i
AN 22, T3 fAE 5~25 d IR ATE LB K H TN Jo i A4 b, 0 T3 WUR A % 20 A0 B il 5 W B s T 3
B ;25~35 d N LB KH TN MIF AL — 8L F S8 9% F i S2 LK TP £ 0.011~0.085 mg/L
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Za). EAE K h TP Bl A ) S W N A R A, 7 0~10 d I mER R, 10~35 d ¥ E ot TR . 8
M 0.064 mg/L #4MZ 0.085 mg/L. 39 T3 F&EKH TP 7E 0~10 d IR, 10~20 d #4 ¥ 22,20~
35 o e BE A R B L SE AN 0.063 mg/L B AN A 0.124 mg/L.
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BB R Em T XWM. TP BitEE 058 1.46 mg/(m?® » d),2.10 mg/(m® « d), TP B0 & W > 32 i
[/ R /T

0.6 0. 20
/: 0.5 o 0.15
z M ¥ onf S
~ o | E .
= 0.3 ;( :%IT-——A
£ 0l % 0.05 |
=S &
Z otf = 0.00 t
0.0 F
-0. 05
-5 0 5 10 15 20 25 0 5 40 -5 0 5 10 15 20 25 0 5 40
t/d t/d
K2 AR T EEARGE, Ll
Fig.2 The content of TN and TP of overlying water inthe static culturecondition
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10.00 g/kg). 5 [ Py H A ] 38 /K PR 52 45 S AH L, DUAR A TN SRR T = e K D DI AT K WF oe 25 51
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T . S3 A T VT B /NIRRT O, H TN A, 20 90 4 & /N DO T O L B REE DT R 2 %
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U575 G B 52 e TP DA PR r ol 38 DX 2 S0 990 91T DX AR S22 380 14 o A, T B I F T I U 2 K A v 486 Al 1 J0R
AW WU E R, T BT A S TR i i LT T X S3 320K 3 1 BANE TP e, DR S 4y
BRI B KR TR TP AR DL TOC 5A LA 5 PR KA 0 3 15 Je HE ik L 57 78 1 2 55
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() o0 A b DU TN, TP, TOC Jo W i AR AR Ak, oA 1 303 )2 W i e 4 a5 T g 9 I ) — 2 F 5
T TR SR 4 (4 A R U AR AR R TR 20~ 22 em AR T 1] S 300K P LR ) o I 8 D8 AR JEE B R 35 38 36 1T O 9 45
R K 2013 /KB F B BUSEEE N 0.6 m, 108 T LR ZEHURTFHREUN 1.0 m, VTR ™ 4k hL
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AH B S B TR B 185 =A< 1 B Ak 1 A8 AR R

B 2R 1 o AR S B LRI DX T R A U DX, R W R T SO Y A R A AR AR R B SR TS e
TER KK PEDTRR P —7K ST R K X8 18 VR T3 46 AT B8 5 AN &1, 1 75 e 9 0 DO ARAE 08 2 W3 &, /O A
TR WSROI X SRR K O R Y SR A o B A A A A 1 2% S S K K Bh ) g%
PR VIR OGP L 280 B AH DG 1 R R R 75, TN 32 228 U 1 XA 3% 4 . 1 R 380005 /K HE B0 A B A b 3% 3
SEUILT TP B B RV AL AT RE Y F2 R IR N YR Vb A M — 25 RO T ) GRVUK R T S I U AR L L
(1) 25 (8] o3 A SR b B AR R | (8] B 7 AN [) 255 (8] SO B 22000 25 b, DRR W) B HL 38 33 1 4 32 BT A b 1 b P
H AR S5 L N 2R Bl K MR U A I 2 R 5
3.3 BEFIBHRAE

RS BRUR 0 A F T L 78 IR 3 i 6 K B 0 e T2 2 5 T AR K B T v R R TR A B A R RN
A B RS KOV AR OGBS SR I I AR A K O 5B K OB 5 K A B R vk R A
JEERONE B L ROV R Ak TR R B s B A b B K P R R R AR b RGBT % T R
JEAE T B AT Y B T TN B 0GE & 205 TS0 . AT RE S TR S2 /K IARZUTR Y A & BB & A %
1M 323 TP B HGH &5 T i, RS TP KR Ry e v B A8 77 500k 1 45 15 R 6 2 5 /K % A G S5 AR a1
Xof b T s 7K PR DT R ) 78 e A 1 T L L B R R A 5 45 A L, AR SR TN R E R O B2, TP B
3 i ZKCE 8 i DORR A 28 ol 380 A2 A 1) AR A B TS 1 A 2 XU . S B K AR B85 v T B ) 8 7 3 R T 32 8L L e TR A7
A Mg SE AR A pH S IR EE R 52 W — BT 5 — 8 B2 B A 40 30 sk By T % {2 14 58 45 AT S im0 AR
WA W 1) K TP BRI R B A K R R KA B KB AT KR TR AS T B TR DR S5 1 2 A v AR, Sl )%
5 H T I K IR B L 32 KA % Bl AV AN ER P B s BE Ol B3 IRIULAH EE T IR T L SO E S TR B R R
B XU B 1 By 95 S 48 A K AR R O 1 S K S A T 5 B R B8 O b B K O R K SRR B R SRR,
AN W TV RE AN XU, K- S5 S F 8 o T e O [R) 2% A T DO AR W 8 3% R R T 90, R A [R] B B R 0
R WA B A Y A AR BRI 0
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1) [is) ZEINUK P SR SR DU 4 /N BURLRE A 23 A 2 B 0.5~200 pm YR . DU 008 £ DR &
JEE KRB pH B P G 55 R L SR A I i R 7 B B

2) 18] UK RIS AR vh 0 B 5 B T IO b o Y 22 A 9 (B 7E 2 BUIRNG 2R W) m] LUK A2 B B IR 5
YK L 5 DORR ) B AT B3R 110 A 28 XU A 28 XU oA U 2 2 O R0 o 9 0 DU AR W e L 260 Wl =5 1) 20 A 12
B2/ 111 R RS =i Rt B O 4 P T o (1 Y R

3) AN (] X S T 38 A 22 S U R 9 XA SRR DO I DU R Wi A7 7E — 5 ) R TIURURG:
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Physical and chemical characteristics and nutrient release

risk of sediments in Xiangjiaba Reservoir

Mi Wujuan', Zhang Diji*, Xu Yuanzhao', Sun Zhifeng’,
Zhang Chunguang’, Liu Fangzhi’*, Bi Yonghong'

(1. State Key Laboratory of Fresh Water Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences,
Wuhan 430072, China;2. River Basin Comples Administration Centre, China Three Gorges Corporation, Yichang 443000, China)

Abstract: In order to understand the carbon, nitrogen and phosphorus nutrient load and release risk of sediments in
Xiangjiaba Reservoir, the physical and chemical properties of sediments at different sites of the reservoir were collected and
tested, and the nutrient release risk was evaluated through static indoor simulation experiment. The results showed as follows:
the sediment was mainly fine particles such as fine sand and clay, and the proportion of fine sand was the highest. The pH was
neutral to slightly alkaline. The moisture content was high in the sediments. The redox potential showed strong reductibility.
The contents of total nitrogen (TN), total phosphorus (TP) and total organic carbon (TOC) were (1.03+0.19) g/kg,
(0.784£0.13) g/kg and (8.30+2.07) g/kg. respectively. The spatial distribution characteristics of nutrient salt were as fol-
lows: the main stream was higher than the tributary reservoir bay and the lake area in front of the dam was higher than the
transition area in the reservoir. The vertical direction change amplitude is small and there is no obvious rule. The static simula-
ted release experiment results showed that TN and TP release fluxes were 1.48—5.26 mg/(m* *» d) and 1.46—2.10 mg/(m* * d),
respectively. The TN release flux of the main stream is higher than that of the tributary, and the TP release flux of the tributa-
ry is higher than that of the main stream. The results showed that the TOC content was at a low level with a low ecological
risk. The sources of TN and TP are diverse. Nitrogen and phosphorus are potential pollution sources of reservoirs, which de-

serve attention and attention.

Keywords: Xiangjiaba Reservoir; sediment; physical and chemical properties; nutrient release
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Granulometric composition of surface sediments in main channel and tributaries
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Attached Tab. I  The physical and chemical properties of column sediments

TKE/ % pH ORP/mV
A B C D A B C D A B C D
S1 48.92 37.61 35.71 41.78 7.55 7.52 7.66 7.55  —123.00 —145.70 —169.83 —175.20
S2 35.44 36.54 37.43 34.11 7.50 7.40 7.41 7.42 —118.20 —134.77 —165.57 —194.53
S3 32.61 32.54 31.44 32.55 7.56 7.43 7.52 7.39 137.70 111.00 86.17 —84.07
S4 36.10 33.83 34.59 35.75 7.58 7.44 7.45 7.60 —93.13  —122.30 —136.87 —154.30
T1 39.90 42.67 38.91 36.35 7.50 7.51 7.42 7.48 80.80 —95.85 —146.55 —140.45
T2 41.33 29.98 34.17 37.92 7.52 7.20 7.14 7.01 —119.20 —145.30 —150.85 —158.85
T3 38.76 33.56 40.12 36.61 7.47 7.29 7.38 7.18 —83.85 —106.40 —160.20 —160.30
T4 34.68 31.36 28.67 31.20 7.30 6.99 7.02 6.87  —113.35 —141.25 —149.30 —169.75

*:AEIR0~5cm,BFER 5~10 cm,C F/R 10~15 cm, D FIR 15~20 cm.

MtRIT KERERRY TN, TP, TOC 8%

Attached Tab. I Correlation between total nitrogen, total phosphorus and TOC in surface sediments

2R TN TP TOC 28 TN TP TOC S TN TP TOC
TN 1.000 0.327 0.778* TP 1.000 0.656 TOC 1.000

. FoR P<<0.05.



